A quantitative analysis of synaptogenesis in the molecular layer of the dentate gyrus in the rhesus monkey.
Quantitative electron microscopy was used to study synapse formation in the molecular layer of the dentate gyrus in rhesus monkeys ranging in age from embryonic day 62 to adult. Four to eight radial probes, consisting of a series of overlapping electronmicrographs and extending across the full thickness of the molecular layer were made in each specimen. Synaptic density (normalized to volume of neuropil) increased significantly during the last half of gestation, reaching adult levels at the time of birth. However, new synapses were added during infancy, resulting in an apparent peak in density at between 4 and 5 months of age. This increase was followed by a decline in the synaptic density over the next 5 months, to levels comparable to that of the newborn. In addition to synaptic density, synapse type (symmetric, asymmetric), location (on dendritic shafts or spines), and laminar distribution in the developing molecular layer was determined. The decrease in synaptic density is unlikely to be due to 'dilution' caused by an increase in molecular layer volume since no increase in the volume of the dentate gyrus could be detected during this period. Our calculations suggest that a selective overproduction of asymmetrical, axo-spinous synapses occurs during infancy. Finally, synaptic density was significantly greater in the middle third of the molecular layer suggesting that synaptic exuberance may be related to entorhinal input.